Function of the NH2-terminal domain of the regulatory light chain on the regulation of smooth muscle myosin.
The role of the NH2-terminal domain of the 20,000-dalton light chain on the regulatory function of smooth muscle myosin was studied by exchanging it in myosin with various mutant forms. The 10 S to 6 S conformational transition as well as the thick filament formation were significantly influenced by the deletion or substitution of the amino acid residues at the NH2-terminal side of the phosphorylation site (Ser19). Whereas the deletion of Ser1-Thr10 did not significantly affect these functions, further deletion of Lys11-Arg16 completely abolished the formation of 10 S conformation and induced thick filament formation. Among the residues in this region, Arg13 and Arg16 were most important for these functions since substitution of these residues by Glu or Ala significantly altered these functions. Similar substitutions of Lys11 and Lys12 also stabilized the 6 S conformation and thick filament formation but less effectively. While the 6 S conformation was stabilized, the deletion of NH2-terminal residues did not activate the actin-activated ATPase activity. This suggests that stabilization of the 6 S conformation is not directly coupled with activation of actomyosin ATPase activity but rather a more defined conformational change around the phosphorylation site is necessary for activation. Such a change also influences the 6 S to 10 S conformation and, therefore, the filament formation. To support this notion, substitution of Lys11 and Lys12 by Glu-Glu inhibited the phosphorylation-induced activation of actomyosin ATPase activity.